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DETAILED ACTION 

Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C. 1 1 9(a)-(d), which 
papers have been placed of record in the file. 



Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 5-8, are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Namiki etal. (USP-4,382,389) in view of Umeyama etal. (USP-6,080,199). 

Re dm 5: Namiki discloses a rack-and-pinion steering apparatus (Figs. 6 and 7) 
including pinion teeth (67) provided on a circumferential surface of a pinion shaft (65) 
and rack teeth (66) provided on an outer surface of a rack shaft (63), meshed with each 
other substantially without backlash (via 68), so as to transmit rotation of the pinion 
shaft connected to a steering member (61 ) to the rack shaft via a mesh portion between 
the pinion teeth and the rack teeth (Figs. 6 and 7), thus to move the rack shaft in an 
axial direction thereof at a predetermined stroke ratio for execution of steering 
operation. 
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Regarding the limitation, "wherein the pinion teeth and the rack teeth are 
provided with a module m, a number of teeth z, a tooth depth h and a helix angle B that 
remain within the following respective ranges, under a condition of a pressure angle a 
being within a range of 24° to 30° and the stroke ratio: module m: 1 .8 to 2.0, number of 
teeth z: 7 to 1 3, tooth depth h: 2m to 2.5m, helix angle B:40° or smaller " Namiki 
discloses the claimed invention except for identical ranges for the above values. It 
would have been obvious to a person having ordinary skill in the art at the time the 
invention was made to have set values for the gear teeth within the respective ranges, 
since it has been held that where the general conditions of a claim are disclosed in the 
prior art, discovering the optimum or workable ranges involves only routine skill in the 
art. In re Alter, 105 USPQ 233. 

Additionally, while Nakimi does indeed disclose a pressure angle a being within a 
range of 24° to 30° (C6 L8-13), a number of teeth z: 7-13 (Figs. 6 and 7), and a helix 
angle B:40° or smaller (C6 L8-1 3) and a graph (Fig. 5) showing how to choose optimum 
values for the dimensions of the rack shaft, Nakimi does not explicitly disclose a module 
m of 1 .8-2.0, and a tooth depth h of 2m-2.5m. 

Umeyama teaches a gear having a module m of 1 .8-2.0, and a tooth depth h of 
2m-2.5m (C10 L9-10, C24 L45-49, C27 L61-64)forthe purpose of optimizing the gear 
to reduce transmission error amplitude thus reducing gear noise (see Abstract and C26 
L2-37 explaining optimization of the above parameters). 
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It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to have modified the module m and tooth depth of the rack and 
pinion system of Nakimi such that the module m is 1 .8-2.0 and the tooth depth h is 2m- 
2.5, as taught by Umeyama, for the purpose of optimizing the gear to reduce 
transmission error amplitude thus reducing gear noise (see Abstract and C26 L2-37 
explaining optimization of the above parameters). 

Re elms 6 and 7: Nakimi in view of Umeyama disclose all of the claimed subject 
matter as described above. 

Nakimi does not disclose the pinion teeth are subjected to a tooth surface 
modification such that a difference in pressure angle is provided in a direction of the 
tooth profile so as to increase a mesh stress with the rack teeth, and that a central 
portion thereof is formed in a convex shape, and the pinion teeth are subjected to a 
tooth surface modification of crowning along a tooth trace direction. 

Umeyama further teaches pinion teeth are subjected to a tooth surface 
modification such that a difference in pressure angle is provided in a direction of the 
tooth profile so as to increase a mesh stress with the rack teeth, and that a central 
portion thereof is formed in a convex shape, and the pinion teeth are subjected to a 
tooth surface modification of crowning along a tooth trace direction (Figs. 19, 26-41, 
C23 L31-C24 L14), for the purpose of optimizing the gear to reduce transmission error 
amplitude thus reducing gear noise (Abstract, C23 L31-41). 
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It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to have modified the tooth surface of the pinion gear of Nakimi 
sue that the pinion teeth are subjected to a tooth surface modification such that a 
difference in pressure angle is provided in a direction of the tooth profile so as to 
increase a mesh stress with the rack teeth, and that a central portion thereof is formed 
in a convex shape, and the pinion teeth are subjected to a tooth surface modification of 
crowning along a tooth trace direction, as taught by Umemyama, for the purpose of 
optimizing the gear to reduce transmission error amplitude thus reducing gear noise 
(C23 L31-41). 

4. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Namiki et 
al. (USP-4,382,389) in view of Umeyama et al. (USP-6,080,1 99) further in view of 
Nakatsu et al. (USP-6,834,742). 

Re dm 8: Nakimi does not disclose a motor for steering assistance is disposed 
between the steering member and the pinion shaft, thus to constitute an electric power 
steering apparatus that transmits the rotational force of the motor to the pinion shaft to 
assist the steering operation executed according to the rotation of the pinion shaft. 

Nakatsu teaches a motor (30) disposed between a steering member (2) and a 
pinion shaft (6), thus to constitute an electric power steering apparatus that transmits 
the rotational force of the motor to the pinion shaft to assist the steering operation 
executed according to the rotation of the pinion shaft, for the purpose of achieving the 
predictable result of providing a steering assist to the driver. 
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It would have been obvious to a person having ordinary skill in the art at the time 
the invention was made to have included in the device of Nakimi in view of Umeyama, a 
motor for steering assistance is disposed between the steering member and the pinion 
shaft, thus to constitute an electric power steering apparatus that transmits the 
rotational force of the motor to the pinion shaft to assist the steering operation executed 
according to the rotation of the pinion shaft, as taught by Nakatsu, for the purpose of 
achieving the predictable result of providing a steering assist to the driver. 

Response to Arguments 

5. Applicant's arguments filed 5/5/2009 have been fully considered but they are not 
persuasive. 

6. Applicant argues that the present invention achieves an unexpected result over 
the prior art. In response, the examiner notes that Umeyama also identifies the claimed 
parameters as result effective variables and discusses throughout the specification how 
the various parameters are used to achieve optimum backlash and noise characteristics 
of a gear (see for example, Abstract, C23 L32-41 , C24 L16-50). 

7. Applicant argues that Umeyama does not disclose a tooth module of 1 .8-2.0 and 
a tooth depth of 2m-2.5m. As described above Umeyama does indeed suggest the 
values within the claimed range (see specifically C10 L9-10, C24 L45-49, and C27 L61- 
64). 

8. Applicant argues that Umemyama does not disclose "after the pressure angle 
and the stroke ration are selected, other tooth specifications, for example the module 
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and number of teeth are selected". In response to applicant's argument that the 
references fail to show certain features of applicant's invention, it is noted that the 
features upon which applicant relies are not recited in the rejected claim(s). Although 
the claims are interpreted in light of the specification, limitations from the specification 
are not read into the claims. See In re Van Geuns, 988 F.2d 1 181 , 26 USPQ2d 1057 
(Fed. Cir. 1993). 

9. In response to applicant's argument that there is no suggestion to combine the 
references, the examiner recognizes that obviousness can only be established by 
combining or modifying the teachings of the prior art to produce the claimed invention 
where there is some teaching, suggestion, or motivation to do so found either in the 
references themselves or in the knowledge generally available to one of ordinary skill in 
the art. See In re Fine, 837 F.2d 1071 , 5 USPQ2d 1596 (Fed. Cir. 1988) and In re 
Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 1992). In this case, Umeyama 
methods of designing a gear to reduce gear noise and transmission error would improve 
the device of Namiki. 

1 0. Applicant argues that Nimiki does not show a number of teeth being 7-1 3. As 
shown in Figs. 6 and 7, the number of teeth on the pinion and rack is between 7 and 13. 

Conclusion 

1 1 . THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MATTHEW A. JOHNSON whose telephone number is 
(571)272-7944. The examiner can normally be reached on Monday - Friday 9:00a.m. - 
5:30p.m. EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Ridley can be reached on 571-272-6917. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/MATTHEW A JOHNSON/ 
Examiner, Art Unit 3656 

/Richard WL Ridley/ 

Supervisory Patent Examiner, Art Unit 3656 



